We report a case of recurrent transient hyperphosphatasemia in a 29-year-old man with immune deficiency. He had serum alkaline phosphatase (ALP; EC 3.1.3.1) activity 16.9-and 4.8-fold greater than the upper reference limit on two occasions; the activity returned to normal within 2 months on the first and within 1 month on the second. On both occasions we observed the typical electrophoretic pattern for ALP isoenzymes seen in transient hyperphosphatasemia of infancy. We noted no evidence of liver or bone disease. Recognition of the occurrence of transient hyperphosphatasemia of infancy in adults, although rare (it is the fifth case reported), seems as important as in children so that unnecessary extensive investigations are avoided.
We report a case of recurrent transient hyperphosphatasemia in a 29-year-old man with immune deficiency. He had serum alkaline phosphatase (ALP; EC 3.1.3.1) activity 16.9-and 4.8-fold greater than the upper reference limit on two occasions; the activity returned to normal within 2 months on the first and within 1 month on the second. On both occasions we observed the typical electrophoretic pattern for ALP isoenzymes seen in transient hyperphosphatasemia of infancy. We noted no evidence of liver or bone disease. Recognition of the occurrence of transient hyperphosphatasemia of infancy in adults, although rare (it is the fifth case reported), seems as important as in children so that unnecessary extensive investigations are avoided.
AddItionalKeyphrase: alkailne pbosphatase
Transient hyperphosphatasemia of infancy is a syndrome that particularly affects children under the age of five years (1). It is characterized by a marked increasein alkaline phosphatase (ALP; EC 3.1.3.1) activity in the serum, which is then typically five-to 30-fold greater than the upper reference limit for adults. The increase is transient and normalization of the ALP activity occurs within -3 months.
During the hyperphosphatasemia there is a typical electrophoretic pattern of ALP isoenzymes, with two bands of increased activity: one fast liver ALP with a homogeneous appearance and a diffuse band with the characteristics of bone ALP. There is no evidence of liver or bone disease, either clinically or biochemically. Such a syndrome has rarely been recorded in adults and to our knowledge only four cases have been reported (2) (3) (4) (5) . The ages of these patients varied from 19 to 58 years. They showed serum ALP activity that was eightto 29-fold greater than the upper reference limit for adults. Normal values were regained within 1-2 months and no evidence of bone or liver disease was found. During a routine visit to the clinic in January 1987 at the age of 29 years, the patient was found to have a serum AL value of 942 UIL, i.e., 3.4-fold greater than the upper reference limit for adults (reference range 48-276 UIL) ( Figure 1 ). The ALP activity reached a maximum of 4668 UIL (16.9-fold greater than the upper reference limit) after 4 weeks and then decreased to -420 U/L during the next 4 weeks. This activity persisted for -2 months, after which the value returned to normal (225 U/L).
In June 1989 the ALP activity was again increased to 1332 U/L (4.8-fold greater than the upper reference limit) and 1 month later it was normal. 
mmol/L).
We were not able to identify any common factors, such as symptoms or drugs, associated with both periods of hyperphosphatasemia. During the periods of hyperphosphatasemia, there was no evidence of any change in current infections. However, there was a transient episode of diarrhea during the 1989 period of hyperphosphatasemia, but such episodes had also occurred in periods without hyperphosphatasemia. Table 1 and Figure 2 show the distribution of the patient's ALP isoenzymes during the two periods of high ALP activity and afterwards. The high ALP activity was due to high concentrations of liver and bone isoenzymes. The liver and to a lesser extent the bone ALP had increased electrophoretic mobility as shown by agar electrophoresis (Figure 2) . The same fractions were found in both periods and they were similar to those described in children with transient hyperphoaphatasemia. The electrophoretic pattern is shown only for samples from 1987. Heat treatment at 56#{176}C for 7 miii inactivated the bone ALP, but the fast liver ALP can still be seen with its characteristic electrophoretic mobility situated between biliary ALP and the normal liver ALP. The activities of the liver and bone ALP attained nmximum values at the same time, but the bone ALP returned to normal more rapidly than did the liver ALP (Table 1) . According to affinity electrophoresis in agarose gel containing wheat germ lectin, at maximum ALP activity only 21% of the total bone ALP precipitated with lectin whereas 79% formed soluble complexes (nonprecipitating bone ALP). The latter value is higher than we reported previously (6) for 11 patients with increased bone and liver ALP, in whom we found that the nonprecipitating bone ALP represented 30-50% of the total bone ALP. The half-life of ALP in serum, calculated from the decreasing part of the curves 60(0) 18 12 'Liver ALP was dedved from the densltometiic scan ofthe lectin-agarose gel, and Intestinal and blilary ALP from that of the agar gel. Bone ALP was calculated as the difference between total ALP and the sum of the other Ieoenzymes(. presented in Figure 1 , was 9.7 days in 1987 and 9.2 days in 1989. At the end of the periods of high ALP activity, when the ALP activity was markedly decreased but still above the upper reference limit (i.e., 432 Ti/L in sample 7 in 1987 and 288 Ti/L in sample 13 in 1989), the isoenzyme pattern had changed from that characteristic of transient hyperphosphatasemia to one showing the presence of liver and bone ALP with normal electrophoretic mobility and also showing biliary ALP (absent in healthy people). Even when the ALP activity reached a normal value, a slight increase in liver and biliary ALP persisted. This pattern suggested a slight hepatobiliary disorder, which was confirmed by an increase in the concentration of 'y-glutamyltranaferase in 1987.
Discussion
An accidental finding of an elevated serum alkaline phosphatase activity may lead to extensive investigations. It is therefore important to recognize that transient hyperphosphatasemia occurs not only in children but also in adults.
The hyperphosphatasemia in our patient had the same features as transient hyperphosphatasemia in children, namely a high serum ALP (about 17-fold greater than the upper reference limit), normalized ALP activity after -2 months, and an electrophoretic pattern typical for ALP isoenzymes.
We observed no relationship between the ALP increase and clinical symptoms or drug therapy and no liver or bone disease. The half-life of ALP of 9.2-9.7 days was similar to that of 7.6 days (SD 2.2 days) reported by Crofton (7) for 11 children with transient hyperphosphatasemia.
Transient hyperphosphatasemia of infancy may reflect a response to an infection, and the elevated ALP may be due to impaired clearance from the circulation, which could be virus induced (1). Increased sialylation of liver ALP and probably also of bone ALP in transient hyperphosphatasemia could be the biochemical event leading to impairment of clearance (7) . Bone ALP, at least here, seems to have a lower capacity for forming insoluble (precipitating) complexes with wheat germ lectin, as suggested by the relatively high proportion of nonprecipitating bone ALP seen on affinity electrophoresis (79% in transient hyperphosphatasemia as compared with 30-50% in other sera). This may be due to changes in the number and (or) exposure of N-acetylglucosamine residues of ALP reacting with the lectin. The phenomenon of transient hyperphosphatasemia may also be due to increased synthesis of ALP.
Transient hyperphosphatasemia is not necessarily an isolated event. It may reappear, as in our patient. The similar electrophoretic mobility and half-lives suggest that the high ALP activity in 1987 and 1989 was caused by the same isoenzymes.
The adUlts in whom transient hyperphosphatasemia of infancy was previously described had different diagnoses: Crohn disease (2) , rhabdomyolysis (3), and malignant lymphoma (4). One patient was apparently healthy (5). High activities of ALP in these patients and in the present patient with immune deficiency do not in themselves suggest alterations in the clinical status of chronic disease but are probably a consequence of superimposition of acute transient infections.
